Abstract: Organizational performance is one of the most critical aspects in project management research. Predicting performance allows organizations to identify areas with highest improvement potentials, thus leading to higher performance and profit. The objective of this research is to identify and analyze the critical success factors to develop a comprehensive performance assessment model(s) based on values perceived from different functional units within the organization. The research hypothesis is that the perception of critical success factors will be different from one unit to another, which was proved from the results. The data was analyzed using multiple linear regression analysis to identify the significant success factors to each functional unit. The developed models reflect different perspective of four functional units in each organization. The models are validated with satisfactory average validity percent between 95.5% and 98%. The models will benefit organizations to predict an accurate performance based on the different organizations' individuals perspective.
INTRODUCTION
Performance of an organization is the main driver for its profit and success, making the need for performance assessment a necessity. Achieving and maintaining a scientific strategy to measure organizations performance is a process that faces huge difficulties. This process was found to be even more challenging in the construction organizations due to the diversity, complexity, and the fragmented nature of construction organizations (Abraham 2002) . Recently, performance evaluation of construction organizations gained a lot of attention from organizations, and a need to assess the performance beyond the financial measures became crucial (Isik et al. 2009 ). Moreover, construction organizations have to properly define their success strategies and roadmaps of surviving the global competence by increasing their profit within the market (Zayed et al. 2012) .
Determining success strategies require the organizations first to specify their objectives and goals. Achieving success depends on the fully understanding of factors that directly affect the organization's performance (Kaplan and Norton 1993) and how these factors are perceived by different functional units of an organization. Identifying and evaluating organizations' performance is the first step to define the future goals. Thus, organizations have to evaluate their performance and their current market positions to set up the right strategies.
Critical Success Factors (CSFs) were found to be one of the best methodologies in measuring organizations performance to achieve organizations' main goal of developing an executive monitoring system that contains corporate-wide indicators of success (Holohan 1992) . Many research efforts have been done to determine those success factors. However, most of the conducted research was only focusing on the construction project level rather than the organizational level (Barakat et al. 2015) . The need for determining the success factors increases as it can be an indicator for the organization performance, and also can be used to predict and improve this performance. There are various methods and approaches to determine the key success factors of organizations. The most commonly used approach is the utilization of questionnaires and interviews with technical personnel and industry professionals.
The scope of this research is to investigate the most significant key success factors with focusing on construction organizations. The goal is to develop and validate a framework for the performance prediction based on the perceived perspective of the different functional units in the organization. This goal is to be achieved through specifying the significant CSFs for each functional unit and their impact on the performance of *Corresponding author. Email: aradwan@purdue.edu the construction organizations. The research has been structured as follows: a thorough literature review on the CSFs and previous efforts in performance modeling has been conducted. Extensive efforts to investigate the data collected from various construction organizations. The collected data was analyzed to identify the significant the CSFs to the different functional units through regression techniques. Four regression based prediction models were developed based on the perceived values from the functional units. The models were verified and validated using R-squared.
R-squared adjusted, Rsquared predicted, and standard error.
RESEARCH OBJECTIVES
The main goal of this study is to understand the differences between the different functional units' perspectives in construction organizations, and how the difference in the functional units' perception effects the construction organizations performance, this goal is to be achieved through the following objectives:
1. Identifying and studying the key success factors for the construction industry at organizational; 2. Analyze and determine the critical success factors that are significant to each functional unit according to their perception; 3. Build four different functional units based prediction models for construction organizations performance; and 4. Validate the developed models.
BACKGROUND
The definition of success have been evolved over the past decade to include the quality as an indication of success. Moreover, success can differ from one person to another (i.e. functional units) according to his/her perspective. However, success is mostly defined as the overall achievement of one's (i.e. organization) goals and expectations. There can be ambiguity in determining whether an organization is a success or not. Belassi and Tukel (1996) stated that the project success can be viewed from different perspectives, which means that the same project could be perceived a success by one party and unsuccessful by another party. This might be the same case in organizations, as the organizational success can be viewed differently from different functional units within the organization. This different in perspective can explain the reason why the same organization could be have different performance ratings.
A construction organization is commonly acknowledged as successful when its projects are completed on time, within budget, and in accordance with the specifications and to stakeholders' satisfaction. Process organization, profit, and absence of claims have also been used as measures of construction organizations success (Takim and Akintoye 2002) . Ashley et al. (1987) referred to success as having results much better than expected or normally observed in terms of cost, schedule, quality, safety, and participant satisfaction. Pinto and Covin (1989) stated that improving communication has a major impact on organizations' performance. Moreover, Söderland et al. (2012) argued that interactions of project teams and organizational functional units is crucial for project success. Holohan (1992) concluded that critical success factors are the best methodology to assess organizational performance. Daniel (1961) was among the first experts who offered the critical success factors as the business guidance for the first time in the 1960s, he observed three to six main factors that can determine the success in all industries. CSF is defined by (J. F. Rockart, 1979) as the critical areas whose high performance or success is important, as they decide the success of an organization. These are the actual steps taken to succeed. They are those particular areas where the success of the organization depends on. Special attention and concern should normally be given to those areas, as those areas can decide the present and the future success of the organization based on its performance (Boynton and Zmud 1984) . CSFs are very important for accomplishment of goals and ambitions of an organization. CSF can be used by the managers to improve the organizations performance (Clarke 1999) .
In a business context, success factors are defined as any knowledge, skill, trait, motive, attitude, value, or other personal characteristics that are essential to perform the job or role (Nguyen et al. 2004) . Research identified some main attributes that should be taken into consideration while analyzing organizations performance (Elwakil et al. 2009 ). These attributes depends on the business experience of the organization, information about the personnel, and the financial situation of the organization (Caballero and Dye 1999) . Rockart (1978 Rockart ( , 1982 identified four main sources of CSFs for any organization working in all industries, namely: (1) structure of the industry: where each industry should have its own sets of CSFs, and they are dependent on its characteristics; (2) competitive strategy, industry position, and geographic location: the success strategy and strategic planning of an organization is unique due to the nature of the industry in which its operates; (3) environmental factors: where the effects of the environment on the organization behavior is essential to design its CSFs; and (4) temporal factors: it is concerned with the organization priorities, where the success activities might change and some factors become more critical than others at different times.
Construction Organizations Success
Factors and Success Criteria Rockart (1978) defined critical success factors (CSFs) as those few critical areas of activity which their results are favorable and absolutely necessary for organizations to reach its goals. Boynton and Zmud (1984) defined CSFs as the key indicators or rubric that must go well to ensure success for an organization, thus, CSFs represent those areas in which managers should be giving special and continual attention to bring a high performance. Qiao et al. (2001) remarked that the concept of CSF may be applied to: (1) specific project; (2) the association that sponsors the project (i.e. the organization); and (3) the political, social, and economic environments where the project is located.
In building construction, Sanvido et al. (1992) identified four CSFs namely:
(1) organized and interconnected facility team; (2) contractual agreements that allow and encourage the various specialties of construction to avoid conflicts and to allocate risks associated and reward correctly; (3) previous experience with the facilities aspects; and (4) timely, valuable optimization information from related parties in the planning and design phases. Cheng et al. (2000) highlighted that construction organizations can become successful by constructing long-term stable cooperation relationships with proper partners, developing a favorable context, and using appropriate management skills.
Bosch-Sijtsema and Postma (2009) concluded that organizations intentions, competencies, experience in cooperation and innovation, collaborative attitude between organizations functional units, the support of higher management of the organization, strategy of transferring knowledge, and promoting knowledge sharing over project boundaries by boundary spanners are the most important critical success factors for innovative organizations. Abraham (2002) proposed a list of success factors for construction organizations was developed from the characteristics of the organizations, organizational behavior, and the seven guiding principles of strategic management by (Pollalis and Frieze 1993) .
It is noteworthy to differentiate between "success criteria" and "success factors" (Cooke-Davies 2002). Success criteria are the measures based on which the project or organization success or failure is judged; while the success factors are those input factors that entered into the management systems and result in project or organization success directly or indirectly. Ashley (1986) identified seven success factors and six success criteria. These success factors are construction activities programing, design planning efforts, project manager goal commitment, project team motivation, project manager technical capabilities, work definition, and control systems. The six success criteria are budget performance, schedule performance, client satisfaction, task orientation, contractor satisfaction, and project manager/team satisfaction. Liu et al. (2014) analyzed few CSFS for construction organizations based on the perspective of strategic cooperation from three aspects, i.e. the construction of strategic cooperation relationship the establishment of innovation-pro organizational environment, and the adoption of critical management skills; which included top management commitment, vision, mission, and goals of the organization, organizational culture for effective and on-going learning and innovation, knowledge resources, education, and finance, markets, and competition, and Effective and open internal and external communication and cooperation. Those factors are not inclusive in all construction organizations, but organizations should take into consideration the updates to CSFs methodology as the CSFs can be changed by time according to environmental issues, transformation of industry, and variations in competitive strategy (Elwakil et al. 2009 ). Abraham (2002) revealed eleven CSFs for construction organizations. These factors are: competitive strategy, market conditions, political environment, organizational structure, technical applications, employee enhancements, benchmarking, feedback and evaluation, and management skills and relationships. According to the literature review and focusing merely on construction organizations, the most potential CSFs are given in Table 1 . These factors will be considered in the present study. 
Performance Modeling
A number of models have been developed within the past decades to evaluate the construction organizations performance. Most of the models focused on evaluating the performance on the project level rather than the organization level (Isik et al. 2009 ). Few models focused on the organizational level. However, the majority of those models are basically dealing with the performance evaluation based on the financial driver (Zayed et al. 2012 ). Other models considered the non-financial aspects (e.g. managerial and technical) but still ignoring the fact that each functional unit of the organization perceive those aspects differently. Identifying those differences enables the construction organization to identify their weak points, and hence improve their strategies and increase their profit (Zayed et al. 2012) . Elwakil et al. (2009) determined 18 most significant success factors for performance assessment of construction organizations. A regression model has been developed to predict construction organizations performance. The obtained data was analyzed using back propagation model of artificial neural networks, which was used to determine the relative significance of various success factors. After specifying the critical success factor, an ANN organization performance model was developed. Zayed et al. (2012) identified factors CSFs to be the most significant to develop a prediction model for organizational performance. Artificial neural network (ANN) model was used to assess the most significant success factors, as ANN provides the contributing weight of each factor after the completing of the training process. Another study by (Rathore and Elwakil 2015) developed a fuzzy logic model with the same data aiming to develop the best fit model for the performance prediction. However, the previous research didn't take in consideration the functional units perspective, and how each unit perceive the CSFs values from a different perspective than the other units.
The previous research work shows a lack of research on prediction of construction organizations based performance. Moreover, the existing research does not take into consideration the different perspectives of the different functional units. It does not consider how the different units perceive the success factors differently, and thus can affect the performance prediction.
MULTIPLE LINEAR REGRESSION ANALYSIS
Regression analysis is a statistical tool for the investigation of relationships between variables. Usually, it helps in seeking the effect of one variable upon another-the effect of the grades on the performance, for example, or the effect of CSFs ratings on perception. To explore such issues, the data should be assembled on the underlying variables of interest and employs regression to estimate the quantitative effect of the causal variables upon the variable that they influence. Typically the "statistical significance" of the estimated relationships is assessed, which is the degree of confidence that the true relationship is close to the estimated relationship. Regression analysis utilizes the relationship between two or more quantitative or qualitative variables to predict dependent variables from the independent variables. In its simplest form, the model can be developed using the following equation (Neter et al. 2004) .
Where Y i is the value of the response variable in the i th trial, β 0 and β 1 are the regression parameters, X i is the value of the predictor variable in the i th trial, and ε i is the random error. In multiple regression models, more than one variable is used to predict the behavior of the response variable. Therefore Equation (1) can be transformed into the following equation:
The equation is expected to give a best-fit curve and to have variation errors given the following assumptions:
(1) the errors around a regression line are independent for each value of the predictor variable, (2) the errors around a regression line are assumed constant for all variable values, and (3) the errors around a regression line are assumed to be normally distributed at each value of X.
METHODOLOGY
The objective of this research will be accomplished through the following steps as shown in Figure 1: 1. Review the existing literature and the previous developed models in order to identify the gaps and potential research improvement for the performance prediction techniques; 2. Review success factors in general and specify the most common used ones for construction industry at the organizational level. Data regarding success factors and organization performance are collected from literature, practitioners, and various construction companies; 3. Determine the most significant factors (i.e., critical) that contribute mostly to the organization performance through the opinion of experts in the construction industry who are working in top organizational level. Thus, critical success factors (CSFs) are identified and their effect on the success of construction organization is qualitatively/quantitatively studied and analyzed; 4. Develop a performance prediction models for the four different functional units in the organizations based on the CSFs using multiple linear regression analysis.
The multiple linear regression analysis will be applied to identify which of the CSFs are more significant to the different functional units. Then the models will be developed to predict the organizational performance 5. The models are tested and verified in order to check their robustness in assessing the performance of a construction organization. The different models are validated internally by applying the developed models on the current data and check the consistency of the output, and externally by comparing the models to their peers within the different functional units.
DATA COLLECTION
After identifying the potential success factors that may affect the organization performance from various literatures and from experts and practitioners, a questionnaire was prepared to assess the effect of each factor on organizations' performance. The questionnaire was designed to identify factors that affect company performance and then, to predict this performance in an abstract approach. Different functional units in construction organizations were asked to fill-in the questionnaires reflecting their experience and the company information. It used a specified five point Likert scale to assess the effect of identified success factors on organization performance. In addition, the functional units individuals were asked to assess the overall success of his/her construction organization using a value out of 100. 150 questionnaires were sent to basic functional units in construction organizations worldwide, i.e., Canada, Egypt, France, Greece, Germany, USA, Saudi Arabia, and United Arab Emirates. The respondents were grouped into directors, senior engineers, project managers, and cost engineers. The returns from the different respondent groups are shown in Table 2 . Sixty three responses were received, showing an average response rate of 42 percent, which was sound in the construction industry. The respondents were scattered as follows: Directors (12 responses), senior engineers (20 responses), project managers (21 responses), and cost engineers (10 responses) according to the function unitsąŕ distribution; according to countries of origin, Egypt (31 questionnaires), Canada (21 questionnaires), and other countries (11 questionnaires).
Sample of the raw data of two responses obtained from the questionnaire is given in Table 3 . It should be noted that this study does not consider the diversity of cultures present in each of these organizations, the manner with which they make decisions and run their business differs, as does their evaluation of these aspects, due to the scarcity of available data and to the lack of information related to companies' internal records. This assumption can be treated robustly in future studies where researchers might depend on the results of the present study to focus on the most critical factors.
ORGANIZATIONAL PERFORMANCE PREDICTION MODELS DEVELOPMENT
This section discuss the process of developing the model, it starts with identifying the significant critical success factors for each functional unit, and then the regression models development is discussed.
Determination of Critical Success Factors for Each Functional Unit
The main goal of this study is to identify the significant CSFs for each functional unit, and produce a reduced set of success factors for each functional unit which can be readily to be used in practice. There are several methods for assessing the significance of the independent success factors that affect the organizations performance. In this study multiple linear regression analysis is used to assess the most significant factors to each group, and hence evaluate the performance for construction organizations. Table 4 shows the most significant factors that are used for each model.
Stepwise regression analysis are used to identify the most significant factors. In stepwise regression predictors (CSFs) are entered and removed in a stepwise manner, until there is no justifiable reason to enter or remove more. It start with no predictors in the stepwise model, then at each step, a predictor is entered or removed based on t-tests. The process stops when no more predictors can be justifiably entered or removed from the stepwise model. The predictors are identified by the alpha-toenter and alpha-to-remove technique to conclude the statistically significance of the predictors, where (α = 0.15) seemed to be reasonably and justifiable in many research (Eisinga et al. 2013; McNeil et al. 1996) . The p-value was compared with the alpha to determine whether the observed data are statistically significantly different from the null hypothesis: If the p-value is less than or equal to the alpha (p < 0.05), then we reject the null hypothesis, and we say the result is statistically significant.
For the four models in this study, the factors that were entered in the models are considered to be the most significant factors. For instance, in the senior engineers' prediction model, factors X2 and X5 entered the model while factors X3 and X4 were removed from the model. Then X2 and X5 are more significant to the senior engineers' model and will be used in the senior engineers' prediction model development process. Some factors were found to be common in all models (e.g. X7 and X15), this might be due to the importance of those factors to each organization, and that all the functional units perceive its importance. The factors highlighted in bold in Table 4 are the common CSFs with all functional units.
Multiple Linear Regression for Performance Prediction Modeling
After identifying the most significant CSFs for each functional unit. Minitab statistical software is used to build the regression models for the construction organizations' performance from the perspective of each functional unit. Minitab is a powerful user friendly statistical package, in which a wide range of data analysis capabilities is provided (i.e. analysis of variance, correlation, and regression analysis). Best subset regression technique is used in the models development stage. Best subset compares all possible models using a specified set of predictors, and displays the best-fitting models that contain one predictor, two predictors, and so on. The end result is a number of models and their summary statistics. Four selection criteria are used to distinguish between the different proposed models for each functional unit namely: R squared, R squaredadjusted, R squared predicted, and standard error (S). The best model is selected according to the highest R-square, highest R-square adjusted, highest R-square predicted and the smallest S. All these criteria have been considered when selecting the best models. Therefore, the selected models features are summarized in Table 5 .
Accordingly the selected models formula are as shown in Table 6 .
Where the dependent variable (Y) denotes the organization performance as a percentage, and Xi denotes the significant CSFs specified in Table 3 , and the subscript refers to CSFs' numbers.
Based on the statistical tests performed, the developed regression models are a good representation to the current data. Looking at the coefficients of regression in model (1), it is clear that the factor "Competition strategy (X2)" has the highest positive impact on the directors' prediction model, while the factor "Availability of knowledge (X7)" has the height negative impact on the same model. Factor "Quick Liquid Assets (X15)" has the highest positive impact on the project managers' model, while the factor "Market conditions/Customer engagement (X18)" has the height negative impact on the same model.
VALIDATION
The accuracy of each model will be determined separately based on the predicted output performance value with the actual value determined by the functional unit. All the models are tested statistically, logically, and practically to ensure the rigorousness and efficiency in predicting the performance. From the collected data 20% of the responses from each group are selected randomly, and are kept aside and not being part of the model development in order to validate the predicted values of the model. After building all the models, the validation dataset is utilized to test the ability of the models to predict the organizational performance. 
AVP (i.e. equation 3) represents the average validity percent of the model, while the equation (4) represents the average invalidity percent. AIP is used to indicate the prediction error in the model. Table 7 shows a sample of the validation dataset being utilized, as well as the AVP and AIP for the models.
According to the table AVP values for the directors, senior engineers, project managers, and cost engineers models are 96.6%, 95.5%, 98.47%, and 96.68% respectively. These values indicate that the obtained results are satisfactory. When comparing the output validation data from all models, the results show that the senior engineers' model is closer to the actual data that the other models. Figure 2 shows graphically the difference between the actual and predicted values of the overall organization performance for the four developed models which shows the same pattern behavior.
CONCLUSIONS
The performance of a construction organization is dependent on several success factors. Only few research works have focused on identifying and measure the nonfinancial performance of the construction organization. This study focused on how critical success factors can be perceived differently from one functional unit to another in a construction organization. The study is proposing a framework and a model to predict construction organizational performance from the point of view of the several functional units. Critical success factors (CSFs) are identified from the literature and from utilizing survey data gathered from several construction organizations functional units. A stepwise regression model is developed to identify the most significant CSFs to the corresponding functional unit, as such the significant factors to unit one (e.g. directors) are different than that of unit two (e.g. senior engineers). Best subset regression models are then developed based on those significant CSFs identified earlier to predict the organizational performance from a specific functional unit perspective. Despite the significance of this research, there were a number of limitations to it that will need to be addressed in future work. The most important limitation to this research was that the collected data relies solely on experts' opinion without considering any quantitative data related to organizations performance measures. This would have to be addressed in the future research of organizations performance assessment. The research was also limited by not considering the Figure 2 . Actual performance Vs. Predicted performance construction organizations' characteristic and structures, as well as the diversity of the origin of the responses. However, this study presents the exploration stage of this kind of research and this limitation shall be addressed in future research. The third limitation to this study is the risk of bias when dealing experts' opinion who are evaluating their organizations. They might be pro or against their organization which will affect their perspective.
The developed models are validated by comparing the predicted output to the data from the survey regarding the organization performance.
The validation has satisfactory results of 96.6%, 95.5%, 98.47%, and 96.68% for the directors, senior engineers, project managers, and cost engineers respectively. The prediction models that are based on the functional units' perspective are compared with each other to identify the differences in the perspective perceived by the different functional units, and to possibly determine the most accurate model for predicting construction organizations performance. This study provided a framework and a model for research on predicting construction organizational performance using multiple linear regression analysis techniques. The future research follows up with applying the developed model and compare the different models developed by different modeling techniques (i.e. ANN and Fuzzy) aiming to identify the most accurate model for performance prediction of construction organizations. The end results of this research will lead to a new generation of specific and accurate company performance model and full automated models/systems that might partially replace the expert opinion techniques.
